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I jh^ of ^^'^ Invention 

• • -n the field of semiconductive device technology. More 
This invention is in the tieia oi bcuu 

• • n the field of interposers for electrically connecting 
specifically, this invention is in the field ot rp 

semiconductive devices to an electrical apparatus. 
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2 TiiA Wftlcvap* Tpchnoloi 

. . ..put. *™ush O-e of an in.«po- •» ".e sue. p,o.ss, *e se— Uve 

so.. . — on —a of a eo.p.e. fo. e^p. 
I^ese— veae^ceco— se.ec«ica.,.^u^..e...en»se.w.*«^^^^ 

1... appa^^s. Typica, ..e^se. c»...y =n,p.o,e. . ^ coup,.n of 
eiecmcdi a^y «f an FR4 fiberglass matenal, 

^conductive devices «> elecrteal apparatuses a. eompnsed ot an FR4 g 

..e ,i.e. having eleetHoaily conducive .e., lines or »ces hereon. 

The .e™ "semiconductive device" ex.nds U, any device or assenrbiy ti». mdude 
Ccuirry deflned in a sen,i— .areria., and ^ e..nds .o a 
i„c>udes semiconductive -ma. and additiona, s«ucti„e of a pac.^ 

L«y may he used, for exampie, for moun..s .he semiconductive devrce .o a pnn. 
::lrdor„tirere.e.na.c...,fores.h,ishinge.ec.ca,connectio„he.^n^^ 

rlsporting *e semiconductive device, and,or for p«..ting - — ^ 

environment, conditions. M.y chip p^kages include a lead f^e ^ e«end 
:ndrhehodyWUc,ead.ame.,pic.lylncludesanarrayofe,ec.c.^^^ 

eld ^m Ure ..ma. c^ui«y of ti. in.egra.ed ci.uH .o ti,e ex.enor por«on of *e ch,p 

package where ti,ey are exposed u> ti.e surroundings. 
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Fre^uenUy, after a semiconducdve device is ma.ufac»ed. a process rs 
.„auc«d o. U,e se„icond»c.ive device W subjec«„g it .0 a preseieCed of inpu, 
conditions in order to ■neas.e its res^nse or other parameters. TesUng of an intes«ted 
circuitp.c^ged.tino,udesa.eadfi^eassen,Hyisco„ven.i„,,aIiycondue.edbyprov.d.s 

.enrporary eie^ca. com«— ..tween the ieads and toting circuitry. For exanrpie, 
.ch temporary electric^ connection may be estabii^ed by using a set of probes, pms, 
3oc.e.s. or ^ like, U, contact the ieads. The integrated ci^uit paci^ge may be Cam^d or 
o^^er^se secn.^ in posiUon during ihe testing operaUon in order for *e leads to remam m 
eiectnoa, contact wi* the corresponding probes, pins. soCets, etc.. of the testing ctreurtry. 

SemiconducUve devices, such as DRAMs and SRAMs, undergo significant s^esses 
When in use. ParUeuiariy modem, high speed, advanced-integration semiconductive devices 
generate a significant amount of heat duHng use. This heat can degrade and siow down 
.miconductive devices. For examp.e, testing of sem.conduc.ive devices to determme the 
,„Mi.yandcapabiUtyofd>edevieescangcneratesuchheatwiMnthedevicestha..hete.mg 

process itseif dam^es Ute devices. Typica, fibergiass interposers do not diss,pa« ea 

• A..ri\^^ devices from the potential of damage caused by the heat 
sufficient to protect senuconductive devices rrom ui p 

generated during use of the device. 

,n addition, typical fiberglass interposers are made of glass fibers and epoxy resm. 
^ ..suiting interpose has a coefficient of thermal expansion which is incompatible wrd. 
.ypical semiconductive devices. The coefficiemoftherm. expansion of the fiberglass .s 
often signifieanUy g«a,er than a.a. of the semiconductive devce. 

AS a result of this thermd expansion mcompatibility. shear stresses develop m the 

interface between .he interpose and semiconductive device when tite semiconduCve 
aevicebec„mesh„..Theseshears,ressescanresultinasevertngoftheelec.riealconnect.„n 

^eenthein.erposerandti.ese«iconduc.ivedevice.WMlei.ispossib,etoameli.a.e^ 
effects of shearing through a process ^own as wire bondtag, this process adds addrtional 
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• • .^mnrised of (i) a substrate compnsed of 
„f fViP nresent invention is compnsea oi k}) a 
An interposer of the present ^^^^^^^ 

„ . , ^ thermally conductive ceramic material, and W 
.a a .en- end for co»eo.u,8 an e.ec» PP 

..^c.,^^^-'^^^^^^--^;^-'^;^^^^ e,ee«ic. 

A «f thP electrical conductor and the terminal c 
^ receivmg end of the elecmc ^^^^^ 

> sgSSi 23 1 removal of semiconducivedevees on tt,em.en« .^^^ ^pUcauon. 

^ 1 , A, ih. electrical apparatus, depending on the desirea app 

,^2<1p.^ I or removably coupled to the electrical app 
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an. o*. tean^s of presen. — wi« .eco.e ™. my appar., 
^..efoU„«^de3c.pUo„a„.appe«.eao..«s,o,™y^.ear.ed.,*ep«c«ceof.he 

invention as set forth hereinafter. 
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I. order that the «r in which the above-recited and other advantages of the 
..entionareohtained,a.oreparticulardescriptionoftheinvent^ 
.Ui he rendered h. reference to specif, embodiments thereof which are illustrated . th 
appendeddrawings. Understandingthat^esedrawingsdepictoniy.^^^^ 
:Lventionandarenot.ereforetoheconsideredtohelin.it..ofitsscope.^^ 

be described and explained with additional specif^ity and detail throu^^ 

accompanying drawings in which: 

. is a pe.pec.We view of an in«n»- "f *e presen. — sho«u>g 
„„e^cea„a,e.p.,one«acea™yhavi„sa— Uveaevice.e^.an.o„e«.e 

Kavin, a se,nic<,nduc.ve device *e,e„„ with a biasing connecior coup„ng 

semiconductive device to the interposer. 

Figore 2 is a bottom surface view of a semiconductive device. 

3 is a perspective view of a biasing connector of tite present invention. 
Fig^ 4 is a perspective view of another embodiment of a biasing connector of the 

nresent invention. .^i. « 

Figure 5 is a perspective view of the interposer idt shown in Figure . wtth an 
additional biasing connector and semiconducUve device placed thereon. ^ 

Figure 6 is a cross-sectional, cut-awa, view of the semiconducttve devtce and the 
interposer shown in Figure I. 

1 .,.t awav view of another embodiment ot a 
Figure 7 is a cross-sectional, cut-away view oi 

semiconductive device and interposer. 

i^ulating iayer on the intermediate portion of a conductor thereof 

Figure 9 is a schematic view of an electrical apparah. shown as rece.vmg the 



interposer kit shown in Figure 5. 
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^^^^^^^ TTTrt^nresent invention relates to an interposer 

With reference now to Figures 1 and 2, the present m 

• • n^ an interposer 12; and (ii) a connector 14 for connecting 
.stem 10 — ng W an .nterp ^^^^^^ ,.e.etrically couple 

ipparatus wtach moratois, tests or 

. ■ retrieving infotmatiotiftom device 16. 

on device 16 and retnevmsi ^„„, n nf device 16, the 

11 is electrically coupled to the electricd connections 17 of devic 
mterpc^erniselectncaly P ,„^ecttons on an electrical 

sur^ of ^ch is shov. in Pisnre an^ - ^ 

,parat..therehyelec.cal,yconplh..sen..— 

By coupling s^icondnctive ..vices 1 6 on mterposer ^ 

„ . ,h, electrical apparatus may perform a vanety 
electrical apparatus, the electnca pp , ^ .^.ected 6om overheating 

.^conductive devices, *le the semiconducttve devices are pr 
...heheatdissipatingcualitiesofinterposer 1^ 

in^iposer 12 and prefer^ly. — r 14, are the,™ y 

. 10 nreterably exposes semieonductive device 16 partially to 

Rg«e 1, system 10 preferably ,5 a connector, allowing heat .0 

.»osphere, rather than completely covering device^ 1 

u ^irprtlv from sem conductive device lo. 
dissipate to the atmosphere direcUy ftom ^ 

„ansfe^d through thermally conductive interposer ^^^.^^ 
. . ■ 1^; then dissipated to the atmosphere. The thermal CO 

interposer 12 and comiector 14, along 

.tnrU are significant advantages within the art. 
connector 14 are sigiuii w„,.r^cpr 12 is compnsed 

,„«,,ser n no. he discussed hi ad.tio». det.1. .ter^^ > J 

. , liiv of electrical conductors 20 on substrate 18. Substrate 
ofasubstratelSandapluralityofelectnca ^„,„,^ ,ea, thereby 

comprisedofanetecrtoallyinsulatingmaten.. Su s»« ^^^^^^ 
dissipa,.ngheata«ay6omdevicel6connectedtosubstratelS. Whe 
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. d bv advar^d high density, high integration deviees 16, substrate 18 
rie ,S L fonned thereon eleetrieal eonduCors .0, snch as 
anes not warp or bow. ^erntai expansion 

substrate 18 also ^■^^^;^^^^^„,,„„3re„emcien.ofthem,. 
p^perUes as sen.condnc.or devrce ,6 s.h as a s ^^^^ ^^^^ 

e^pansion as dta. of scicondnchve dev.. 1. B - g^ ^^^^^ 

-----^^^'^'Cttrjco—betweendevicelS 
and interposer 12 so as to prevent a sevenng of the electnc 

8 I and irterposer 12. . j „f . „,anuc mattrial, such as an 

,„ one e^bodi^en. subs^te 18 is -P"- ^ I ^ in the production of 

. Fvamoles of ceramic matenals useo m u f 
'""^"^:"rM^n«^ of S.ass .a, he use. .ciuding ^ 
substrate 18. nclude glass. Um „ ,^,,««s thereof. Suohglassmay 

,„^s,silic.silicono.de.phosphate 2- 

:;rr— o«en.vesubs..*sh.ular.herrnale.pans^^ 
iCducave deviees 1. w.ch are o«en substantially comprised in the .ost part 
silicon or other semiconductive material. „, invention as substrate 18 

.„ add...on to glass, o.er — „.de 

,^cs. nuxed oxide ceran..cs, and 

...icaorsil.c.es,forex.ple,hecause.^.^^^^ 
25 1 harsh environments and also dissipates heat. 
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O.. — of c^an^es ^ in .he .... — fo, subs«a. , S i..»de 

,^ eel. .eH as „.c>ea.ea Havi. a „o„po„., — , c...... 

^ ..ramies In one embodiment, glass ceramics are 

glass compowuu alumina glass ceraimc, 

• , material selected from the group consisting of glass, alumina, g 

a,e«of. Ohe, possible, but less p^ferred cen»,os fo, subs«.« 

ass«adteandmulli«. ^ p,„,ided in a substantially homogeneous 

Glass and other ceramics are preferably prov 

substrate ,S, as opposed to the hetero.e^ns mixture of fibers and e^xy o» ™ 
«ber,ass. Olass and other ceramics .e also preferably provided . substrate 1 S .n a 

. , fiiit^ <:heet as shown in Figure 1. 

substantially planar (i.e., flat) sheet, as s .. ^ 99 94 26 of 

^s Shown in Figure 1, interposer 12 includes a pluraltty of arrays 22, 24, 26 

,..«.l conductors 20 thereon. Bach electrical conductor 20 has ^ 

, .0 a corresponding terminal 30 of an electrical conductor 32 on the bottom 
connectmg to a correspon . „, Each electrical conductor 20 on 

^„fsemiconductivedevicel6asshownmFigure2.Eachelectn 

■ terminal end 34 for comiecting to an electrical apparatus, 
substrate 18 firftercompnses a termtnal end 34 „a 28 and terminal 

. ntermediate portion 36 of conductor 20 extends between rece.vmg end 28 and term 
Mtntermedrateport end 34 to the electrical apparatus 

end 34 of each conductor 20. The connecuu 

may be permanent or removable. ^..^ a single conductor or a plurality 

Anmterposerofthepresentinventionmaycompnseasing 

1, .«,m.le array of conductors or may have a plurality 
nf rnnductors The interposer may have a smgle array oi 

of conductors. k . ^. „ i Pach arrav may have as many 

u c <,rr«v«i 22 24 26 as shown m Figure 1. Each array m y 
of arrays, such as ^ 2^^ ^ ^^^^ ^ 

conductors as needed to electrtcally 

device 16, to an electrical apparatus. Conductors may have vanety 
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.^^U„. an, of a. designed . elec^C. oouple a ...co„auc.ve aevte^.o 

conductors through the substrate to the ambient. 

,„ one etnbodiment, the senticonducttve device is pem.anent>y coupied to the 
„ The sen-i— e device .nay be pennanentiy coupled to the interposer 
ll.euseofanadhesive.o,e»np.e,^chisa„o*ere^p,e„.co.e.or... 

leliihtg process, adhesive is p.aced around the ed.es of se—ve -e .6 
itedo Lerposern.then.headhesiveis..n.ittedto.c.t.™u.hcap.i^.^ 

._h.ter.ser.andsen,iconductivedevice,S.™sprocesscanberep^^^^^^^ 

• . ^c^r 19 and the semiconductive device 16. ims 
desired bond is achieved between interposer 12 and the sem 

:iin.processiso«enusedfornipc«ps,fore.a.p.e.PreferaH.t.^^^^^^^^^^ 
_.,conduc.eadhesive.suchasasi.ver.«,ede...^^^ 
^aaluminaoraiununumnitridewithamamxmresm. Tire temtally c 

• ^„.fi VP device 16 Adhesives may be applied 
enhances heat dissipation away from semiconductive device 

using a screen printing process, for example. 

,„ .other en.bodin.ent, semiconductive device .6 is rentovab, coupled to 
..rposer H, such as when it U desired to test device 1 6 by couplins device ,6 to t.t^ 

imerpoici , . v. i Preferablv when removability 

,^.«.whichmoni»r..est.and/orevaluatesdev.c^.. .^t. 

. desired, connectors such as resilient biasru. - ^ ^^^^^ 

Fieure 1 biasing connector 14 connects device to .nterposer 

h.gure.,o 6 , A^hvassistine in diss pat.ng heat 

porUon of device 16 is exposed^, the open enyuonment, the«by asststmg 

"rreference now to Pigt^s 3, . and vaHous embodiments of biasing 
correctors are demonstrated. As shown . .gure 3, eomrector ,4 com^ a resign, c p 
Having a top plate 38, a bottom plate 40, and a. intermediate portion 4. couphng top plate 
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^miconductive device 16 against interposer 12. com,ector44 
A^«.e.en,^en.ofaoo»eCo,44isde»o„.»a.ea,„F,g,.e4. Co^tector 

1 4^; « lower plate 48 and an intermediate 
eo^pHses a ,e3i.ie. clip .vi„. a. uppe, p.. ^^^^^ ^ 

,„.„n 50 coup,., uppe. p.a.e . .0 .o«. ^ ^ 

1 ^;«„tiiPreof The bow in plates 46, 48 allowing u 
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in Pi^ 5, . one en.^in>en. one co„„ec.o. 14 is used a 
«ive device ».e,eas in anoil. » sin,c c.nnec». .s ns^ 

Ze a pl... o. se—ve devices ..o in^^se. U 00.^. -^^^ 

.s.ape„.c,ipl4,c,ip44,o.vaHe.o.^c«^^^^^^^^ 
^iff.rent desiens Of connectors may be employed in the present in 

ZTZ. .d a vane. o. o.e. co.e.o. Kavin. s.pes and ..^^^^^^ 

r ,,v «movably bias semiconductive devices 16 u> interposer 12. 

^'"^rp::— e:.a.is.socond„c.ed.on.a— .^^^^^^^^ 

^./d-eenv— .Biasin.con„ec.o.l4,44,a„dS6a..e.e^.c„^^^^^ 

L.i,,»aeaUissipa..n^H.snc.ascoppe.,eoppe.*,,o,— ^ 
..ec.o.a..so^a.edfton,d,ee.cc^calconnec.onsondev.cesl ,s 

■ . of o, coated with an electrically insulating matenal, such as glass 
fisher composed of or coated w,t „fdevices 16 The connectors 

polynrerorbyheingplacedonelcc^ically insulatingporttonsof devtc. 16. 

resiliently, re— bias semieonducfve devices 16 a.. — ^ 

— r;:— ^^^^^^ 

Vipat to the atmosphere, these coim^vt 

heaxxouica I' ^ „*u^^;ccmat veauahtiesot 
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,H aevice. ,6 and beca.. *ey are comprised of a — — n.a^. 
With devices lo anu manually or 

, ,,,,, 1 4 44 56 and other such connectors may be placed 

Connectors 14, 44, 56 , ,„^ectors over an underfilling process is that the 

lu. nnp advantage of such cormeciors uvci 

r^^ric^r^ 14 44 56 or a vanety of substanuaiiy a 
Connectors 14, 44, ^ ^^^^^^ ^^^^.^.^^ 

1 .A in assist in permanently coupUng devices i o lo ^ 
employed to assist m pc ^Hhesive such as a thermally 

..U..pa.o..o,e.a.pM..PO^-«-'----^^^^^^ 

,...aaH..e.«.e.s„.s^e.S^-^^^^^^^^^ ^^^^ 

44 ov 56 to couple both substrate 18 and device 16 tog 

ectotW 44 or56a„dsubs^.el8.forexan>ple. Adhesive may also be placed 
"•^"^"t ;lr56anddevlcel6solonsas*eelectHc.c„„nec.lo.be.wee„ 

between connector 14, ^% or j-u 

. 1 J 44 or 56 and device 16 are preserved, 
connector 14, 44, or 30 anu i r hv beins attached or 

conductors 20 may be conventionally formed on substrate 1 8 by bemg a 
ConductorslO ^ ^^^„„.„,„,^tel8,toUowedbya 

^.ted thereon. For example, a m^ c^ P 

,„eming process to -^-J^-^Z^^^. subs^te 1 8 is .iti^ly etched, 
ae^sition processes can .so be ^ ^ ^ ^^^^^^^ 

,fi„„hichthee«hedport,on,smetall,zed,bym / ^ 

deposition and photolithographic metall.zal.on processes m y 
p^. Metal depos.t.0 P „ ,„b,ttates to form interposers. 

flue line widths and to place conductors ■» ~ ^„ ^ ^ 

t. ;« TTimire 6 in one embodiment, eiecirn.m v 
As shown m rignre o, i^i i- 

^fciil.stratel8 In this embodmient, 
.eeivingen.28whichpro3ee.ftomtheuppers^aceofsu^^^ 

^eonductivedevioel6h.ludesaco,respondiugele*.calconduct„r«havmg 
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• -naenH^S thereby fonning a connection between bump 
terminal 30 which couples to receiving end 28, thereby bumps 

30andbump2Swhendevicel6andinterposerl2arecor.ectedtogethersuchth^^^ 
L..30.ter.ace. - create, a physic, co.ection between substrate IS ^^^^^^^^ 

18 10 to slide against one another, permitting convenient 
This confisuralion allows bumps 28, 30 to suae again 

1 lus coraigur I „f k„m„, 28 30 one ftom another, 

eoupling of bumps 28, 30 together as well as removal of bumps 28, 30 
" ,„a„otheremboaiment.asshow„.«SU.7,*ee.ec.ealcom.ee.i„nbe.^^^^ 

„r 59 and a semieonduetive device 58 is created b, providing for a compHmen^. 
IL^e co^ec^on between device 58 and interposer 5. Mthou^ ^^.oser « . 
shown as compHshig the female fitUng, the hiterposer ma, comprise the male fitnng as 
! wn in Pigl. . ^ bum^d receiv.g end 28, while the semiconduetiv 

tleompLtbefem.e«ttingwhichisformedinarecessof.hesemiconduetive-^^ 
,„Lemb«.imentshowninPignr=7,inteiposer5,compHsesa — Shaving 

._s62.herehi.Acondnctor«suchasameta,„aceisplacedonsubs.ra.e.0such,ba. 

living end of conductor 64 is disposed within recess 62, which is below the upper 
a receiving c .^rminal 68 of a conductor on 
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18 




surface 01 sup.u.«. w ™fl, receiving end 66 by being placed 

semiconductive device 58 to be elecmcally coupled with receivmg 

Oierein Conductor 64 also has a termini end (not shown) for connecting to an ele^mcal 

. 1 i 4J or 56 may then be placed to bias device 
apparatus. A connector such as connector 14, 44, or may P 

^towards substrate 60 to thereby retain the electHC com^ction between b^P 68^ 

cessed receiving end 66. It will be appreciated that the male^female complimen^ 
Shown in Figure , would be advantageous because of die structural mtegnty and non-slip 

desian derived therefrom. 

^ccordhlg to one method of manufactuHng hiterposer 12 or 5,, a substrate 8 or 60 

, .e present invention is provided comprising a ceramic material. M least one elec»c. 
condulr 20 or 64 is then coupled onto .e substrate. In one — * 
,™ed Within substrate 60, such as through etohing, .d a. least a portion of conductor 64 
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Hs«e 7, *e e„«re conduce, . in— e porUon of conductor 64 and end 66, or a 
varictyofotherportionsofconduclor64. 

. ,a,e, 69, such a. a coating, of an CeCricaUy insu,aU„S «a.Ha, on «,e in— 
porUon 36 of eicCrica, conduCr 20 of interposer ,Z The c,cc«ica„y insuiatins «a.na. 
for iaycr 69 n«y conrpri^ an c.ec«ical,y insu,a«„g material, such as a polymer or resn,. In 
„„e enthodin-en., Ure elecMcaily insuia^n, materia, is thermally conducUve, such as a 
ceramic material such as described ahove (e... .lass, aluminum nitride or alumma), for 
example. T1.us,inoneemhodiment,layer69electricallyinsu.atesconductor20ftom.^^ 

^th an electrical conductor, s.h as an uninsula.^ connector, and simultaneously atds m 
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heat dissipation. j • „e i 

With referee now to Figure 9. int^ser 12 having semiconducuve devtces .6 

e„ coupled thereto through the ^ of connectors .4. 56 is electriCly coup^ to ^ 
electri^tus 70 such as a testing apparatus shown in a diagrammatic view m Ftgure 9. 
mterposer 12 may he pemtanenUy or removably coupled ,o apparams 70. 

M used throughout this specification and the appended claims, the term electncal 
apparatus" refers to an apparatus which electricaUy couples to a semiconductive dev.ce. 
Espies of such apparatt^ ..Cude a computer, program logic controller, elec»omc game 
^„h.y. a controlling module, and a ^ting apparat. which monitors, tests, or evaluates 
a semiconductive device. T.e testing apparatus may he a computeri^d testing apparatus, 

for example. . 

Apparatus 70 includes a socket, such as a printed circuit hoard socket, havtng 

electrical terminals onto which terminal ends 34 of conductors 20 of interposer 12 are placed. 
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, exis^be^^eensemico^iucdve devices 16 and apparatus 70. hereby allowing a user »«s. 
2 device laorotherwiseengageinavarietyofdifferentftmctions. 

Thus one method for testing scmiconductive device comprises provtdmg an 
interposer having substrate comprised of an electrically insulating. tt>ennally conductive 
^ic material, electrically coupling ttte interposed to a scmiconductive device, elecMcally 
coupling the inten^ser to a testing apparan. such that the testing app-tus is electncally 
coupled to scmiconductive device, and then actuating the tesUng apparatus to electncally 
communicate with the scmiconductive device. 

A variety of different scmiconductive devices may be electrically coupled to the 
inventive interposer. E^ples of such scmiconductive devices include DRAMs. SRAMs. 

integrated circuit devices, and the like, each of which has electrical conductors thereon such 
asbumps. lead fingers. orotepackagecom,cctions.Thesemic„nductivedevices.howevcr. 

may be either packaged or non-packaged. 

T„e preset invenrion may be embodied in other spcciflc forms without departing 
ftom its spirit or essential characteristics. The described embodiments are to be considered 
in all respects only as illustrative and not resrtcUvc. The scope of the invention is, thetefore. 
indicated by .he appended claims rather than by the fotcgoing description. All changes 
which come within the meaning and range of equivalency of the claims are to be embraced 
within their scope. 

What is claimed and desir«) to be secured by United States Utters Patent is: 
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